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(54) IMAGING X-RAY MICROSCOPE 

(57)Abstract: 

PURPOSE: To obtain an imaging X-ray microscope having high mechanical 
strength and excellent in photoelectric conversion quantum efficiency in 
which distortion of image can be improved while reducing the size. 
CONSTITUTION: X-rays emitted from an X-ray generating unit 15 is 
condensed through an X-ray condensing lens 20 and projected toward a 
sample 22. Transmitted X-rays are enlarged through an X-ray enlarging 
lens 21 and focused on a reflective X-ray electrooptic conversion face 38 
arranged perpendicularly to the incident direction of the transmitted X- 
rays. Photoelectrons corresponding to the transmitted X-ray image are 
emitted from the conversion plane 38 and accelerated, by a field, in the 
direction normal to a plane emitting light reversely to the incident 
direction of the transmitted X-rays between the conversion plane 38 and 
an aperture electrode 39. Accelerated photoelectrons are then deflected 
in a predetermined direction through a deflection coil 44, multiplied 
through a microchannel plate 45, and converted on a fluorescent plane 46 
into a visible light image which is picked up by a CCD camera 48 through 
an optical system 47 thus obtaining an enlarged X-ray image of the 
sample 22. 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image formation type X-ray microscope characterized by providing the following. The X-ray expansion 
section which expands the image of the transparency X-ray which penetrated the sample, and carries out image 
formation to the position in the aforementioned vacuum housing while being prepared in a vacuum housing. The 
reflected type X-ray electronic photo-electric-translation side which carries out vertical incidence of the image 
formation which has been arranged at the aforementioned position while being prepared in the vacuum housing, and 
was expanded in the aforementioned X-ray expansion section. The accelerating electrode which carries out 
acceleration discharge of the image of the photoelectron generated in the aforementioned reflected type X-ray 
electronic photo-electric-translation side to the direction of incidence and opposite direction of the aforementioned 
image formation while being prepared in a vacuum housing. The deviation section which deflects the image of the 
photoelectron accelerated by the aforementioned accelerating electrode in the predetermined direction, and the image 
pck-up section which changes and picturizes the image of the photoelectron deflected by the aforementioned deviation 
section to a visible light figure. 



[Translation done.] 



Page 1 of 6 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the image formation type X-ray microscope for expanding and 

observing radiolucent finding. 

[0002] 

[Description of the Prior Art] As technology relevant to the conventional image formation type X-ray microscope, 
there are some which were indicated by JP,3- 134943, A and JP,5-4778,B. The transparency X-ray which these make a 
sample penetrate the X-ray emitted from X line source, and has the image information of the sample While expanding 
in the X-ray expansion section in which (it is hereafter called the image of a transparency X-ray) was prepared in the 
vacuum housing, in respect of penetrated type X-ray electronic photo electric translation A photoelectron 
(Corresponding to the image of a transparency X-ray, it is hereafter called the image of a photoelectron) It changes, 
and after accelerating the image of this photoelectron further and amplifying by the electron multiplier, it has 
composition which changes into a visible light figure in a phosphor screen, and is observed by the CCD camera etc. 
[0003] Here, since the above-mentioned penetrated type X-ray electronic photo-electric-translation side carries out 
outgoing radiation of the image of the above-mentioned photoelectron in the same direction as the direction of 
incidence of the image of the above-mentioned transparency X-ray, X line source, the vacuum housing, and the CCD 
camera are arranged in series. 

[0004] Moreover, a reflected type X-ray electronic photo-electric-translation side which is indicated by reference 
"ADV in E.E physics vol.64.B" is applied, and outgoing radiation and the thing to accelerate are also known with the 
predetermined tilt angle in the direction contrary to the direction where the image of the transparency X-ray has carried 
out incidence of the image of the photoelectron generated corresponding to the incidence of the image of a 
transparency X-ray. If the reflected type X-ray electronic photo-electric-translation side currently indicated by this 
reference is applied, since the direction of incidence of the image of a transparency X-ray and the direction of outgoing 
radiation of the image of a photoelectron are not the same directions, X line source, a vacuum housing, and a CCD 
camera are not arranged in series, consequently a short compact image formation type X-ray microscope can be 
realized to a longitudinal direction. 
[0005] 

[Problem(s) to be Solved by the Invention] If it was in the former technology (technology indicated by JP,3-134943,A 
and JP,5-4778,B), as mentioned above, since X line source, the vacuum housing, and the CCD camera had been 
arranged mostly at the serial, they became a microscope long in the direction of a structure superior hand, and there 
were problems, like large-sized and operability are substantially bad. 

[0006] furthermore, the penetrated type X-ray electronic photo-electric-translation side applied to the former 
technology has become the structure where made into the ground the macromolecule thin film 1 which consists of the 
thickness of about about lOOnm, and the laminating of about about 30nm Au layer 2 which is photo-electric-translation 
material, and about about lOOnm Csl layer 3 was carried out to the front face of this macromolecule thin film 1 by 
vacuum evaporationo, as shown in the fragmentary sectional view of drawin g! Furthermore, smoothness is secured by 
carrying out the laminating (from the macromolecule thin film a to a laminating) of this penetrated type X-ray 
electronic photo-electric-translation side on the front face of the photoelectric-surface support mesh electrode 4 as 
shown in the plan of drawing 8 . However, if it is in this penetrated type X-ray electronic photo-electric-translation 
side, since the transparency X-ray which carries out incidence is absorbed by the macromolecule thin film 1 for 
maintaining the mechanical structure intensity of the Au layer 2 and the Csl layer 3, there is a problem of receiving 
reduction of photoelectrical converted quantity child efficiency or the limit by the X-ray wavelength. 
[0007] furthermore, if it is in the former technology, a penetrated type X-ray electronic photo-electric-translation side 
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is held in a vacuum housing, and the forcible exhaust air of the inside of the vacuum housing is earned out again -- 
things have realized vacuum atmosphere However, since it is difficult to make uniform the exhaust back pressure PI 
concerning one field (side in which a transparency X-ray carries out incidence) of a penetrated type X-ray electronic 
photo-electric-translation side, and the exhaust back pressure P2 concerning the field (side in which a photoelectron 
carries out outgoing radiation) of another side of a penetrated type X-ray electronic photo-electric-translation side, 
When exhaust-back-pressure difference |P1-P2| beyond the mechanical strength of a penetrated type X-ray electronic 
photo-electric-translation side arose, there was a problem that a penetrated type X-ray electronic photo-electric- 
translation side received an injury. Furthermore, since it was easy to be influenced of such an exhaust back pressure, 
while receiving the limit in exhaust air or vacuum leak speed, the problem of being easy to damage a penetrated type 
X-ray electronic photo-electric-translation side was during work. 

[0008] If it is in the latter technology (technology by the aforementioned reference), to the reflected type X-ray 
electronic photo-electric-translation side, right-angled, the image of a transparency X-ray carries out incidence, and has 
the composition of accelerating the image of a photoelectron in the tilt-angle direction, by the accelerating electrode 
leaned and arranged with the predetermined degree of tilt angle from the direction of incidence. Namely, the image of a 
photoelectron is accelerated in the predetermined tilt-angle direction by the high electric field built between this 
accelerating electrode and the photoelectric-emission side of a reflected type X-ray electronic photo-electnc-translation 
side However since the photoelectric-emission side and the accelerating electrode were mutually installed by the 
predetermined degree of tilt angle, this control of high electric field was very difficult, all the photoelectrons produced 
in a photoelectric-emission side were not uniformly accelerated in the predetermined inclination direction, but there 
was a problem of inviting picture distortion. 

[0009] this invention is accomplished in view of the technical problem of such conventional technology, and a 
mechanical strength is high, photoelectrical converted quantity child efficiency is excellent, picture distortion is 
improved, and it aims at offering the image formation type X-ray microscope which can attain the miniaturization of 
equipment. 

[0010] , . . ... 

[Means for Solving the Problem] The X-ray expansion section which this invention expands the image ot the 
transparency X-ray which penetrated the sample, and carries out image formation to a position in order to attain such a 
purpose, The reflected type X-ray electronic photo-electric-translation side which carries out vertical incidence of the 
image formation which has been arranged at the aforementioned position and expanded in the aforementioned X-ray 
expansion section, The accelerating electrode which carries out acceleration discharge of the image of the 
photoelectron generated in the aforementioned reflected type X-ray electronic photo-electric-translation side to the 
direction of incidence and opposite direction of the aforementioned image formation, It had the deviation section which 
deflects the image of the photoelectron accelerated by the aforementioned accelerating electrode m the predetermined 
direction, and the image pek-up section which changes and picturizes the image of the photoelectron deflected by the 
aforementioned deviation section to a visible light figure, and considered as the composition which prepares the 
aforementioned X-ray expansion section, a reflected type X-ray electronic photo-electric-translation side, and an 
accelerating electrode in a vacuum housing. 
[0011] 

[Function] According to the image formation type X-ray microscope of this invention which has this composition, the 
image of the transparency X-ray which penetrated the sample turns into an X-ray expansion image by the X-ray 
expansion section, and vertical incidence is carried out to a reflected type X-ray electronic photo-electnc-translation 
side. In a reflected type X-ray electronic photo-electric-translation side, the image of a photoelectron is generated 
corresponding to the vertical incidence of this X-ray expansion image, and the image of this photoelectron is 
accelerated and emitted by the accelerating electrode in the reverse direction to the above-mentioned vertical-incidence 
direction And in response to the influence of the magnetic field generated by the deviation section, the image of the 
photoelectron accelerated and emitted in this way is deflected from the middle in the predetermined direction, and is 
picturized by the image pek-up section prepared in the deviation direction. 

[0012] Thus, after making the image of the photoelectron generated in a reflected type X-ray electronic photo-electnc- 
translation side once accelerate and emit in the direction of a normal (reverse direction [ as opposed to / the above- 
mentioned vertical-incidence direction / Namely, ]), generating of picture distortion can be sharply reduced by making 
it deviate. Moreover, since the direction of incidence of a transparency X-ray and the radiation direction of a 
photoelectron turn into an opposite direction, the length of a vacuum housing becomes short and the miniaturization of 
equipment is realized substantially. By applying a reflected type X-ray electronic photo-electric-translation side, 
improvement in a mechanical strength and improvement in photoelectrical converted quantity child efficiency are 
achieved. 
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[0013] 

[Example] Hereafter, one example of the image formation type X-ray microscope by this invention is explained with a 
drawing. First, if this whole image formation type X-ray microscope structure is explained based on drawing 1 The 
optical mirror room B which expands the image (it is hereafter called the image of a transparency X-ray) by the 
transparency X-ray which condensed the X-ray emitted from the X-ray generating section A which generates an X-ray, 
and this X-ray generating section A, irradiated the sample, and penetrated the sample While making a predetermined 
position carry out image formation of the transparency X-ray expanded at the optical mirror room B, changing into the 
image of a photoelectron according to the reflected type X-ray electronic photo-electric-translation side built in and 
doing acceleration and discharge of It has the reflected type X-ray zooming pipe section C which forms the video 
signal of an image to the sample image of the accelerated photoelectron, and the control section (not shown) which 
builds in the microcomputer system which controls operation of the whole microscope. 

[0014] The X-ray generating section A, the optical mirror room B, and the reflected type X-ray zooming pipe section C 
are constituted in the vacuum housing E installed in the illustration longitudinal direction, and a part for each 
connection of the X-ray generating section A, and the optical mirror room B, and the optical mirror room B and the 
reflected type X-ray zooming pipe section C is connected through the vacuum gate valves 5 and 6. 
[0015] The portion which the X-ray generating section A consists of among vacuum housings E The portion from 
which vacuum length is performed and which the optical mirror room B consists of with the evacuation pump and the 
gage 8 for degree of vacuum measurement by turbo-molecular-pump 7a and rotary-pump 7b The portion from which 
vacuum length is performed and which the reflected type X-ray zooming pipe section C consists of with the evacuation 
pump and the gage 10 for degree of vacuum measurement by turbo-molecular-pump 9a and rotary-pump 9b Drive 
control of vacuum length is performed by the evacuation pump and the gage 12 for degree of vacuum measurement by 
turbo-molecular-pump 1 la and rotary-pump 1 lb. Therefore, original vacuum length and original vacuum leak are 
possible for the inside of a vacuum housing E for every portions of the X-ray generating section A, and the optical 
mirror room B and the reflected type X-ray zooming pipe section C. 

[0016] The sample which should be measured is prepared in the optical mirror room B. In order to perform installation 
of this sample, or exchange of other samples, first, it is in the state which fastened the vacuum gate valves 5 and 6, and 
exchange operation is realized by performing vacuum leak of only the vacuum housing portion of the optical mirror 
room B, next installing a sample in the predetermined position of the optical mirror room B, and performing vacuum 
length again with turbo-molecular-pump 9a, the evacuation pump by rotary-pump 9b, and the gage 10 for degree of 
vacuum measurement. Thus, since a sample can be installed by simple work, shortening of working hours is possible. 
[0017] furthermore, observation according to partial vibration by laying the portions of the optical mirror room B and 
the reflected type X-ray zooming pipe section C on the vibrationproofing stage 13 among vacuum housings E ~ 
degradation of resolution is prevented 

[0018] Next, the structure of each portion is explained in full detail. The gas puff type X line source controlled by the 
X-ray generating control section 14 is used for this X-ray generating section A, for example, it is N2 as used gas. Gas 
is used. The discharge electrode of a couple is built in in the X-ray generating unit 15, and the switching device 17 for 
impressing the gas introduction bulb 16 to the bottom, and impressing switching voltage to the bottom at a discharge 
electrode, the mass capacitor equipment 18 for supplying high tension power to a switching device 17, and the high- 
voltage power units 19a and 19b for making mass capacitor equipment 18 store electricity are formed. 
[0019] N2 Gas is introduced into the above-mentioned discharge electrode in vacuum atmosphere in pulse through the 
gas introduction bulb 16, and a pillar-shaped gas lump is formed between these discharge electrodes. When the gas 
lump's gas density turns into high density of X-ray generating efficiency and a switching device 17 supplies the high 
tension power of mass capacitor equipment 18 to a discharge electrode, electric discharge is excited and it is N2 by this 
electric discharge. Gas is made to plasma-ize. And a plasma particle is accelerated in the direction of a shaft center of a 
discharge electrode by the current which flows this plasma, it becomes the plasma (pinch plasma) of elevated- 
temperature high density, and an X-ray is emitted. In addition, N2 By using gas, an X-ray with a wavelength of 2nm - 
3nm occurs. 

[0020] In the vacuum housing E by the side of X line emission of the X-ray generating section A, as shown in the 
fragmentary sectional view of dra wing 2 , the Ti thin film 19 with a thickness of about 0.1 micrometers is formed, 
passage of the ultraviolet rays produced as soon as an X-ray occurs in the above-mentioned discharge electrode, a 
visible ray, and splash is intercepted, and only the X-ray of the above-mentioned wavelength is made to penetrate to 
the optical mirror room B. In addition, since the proper through hole is formed in the periphery portion of this Ti thin 
film 19, it has prevented that this Ti thin film 19 is damaged according to the exhaust air differential-pressure force at 
the time of evacuation. 

[0021] Next, the composition of the optical mirror room B is explained based on the elements on larger scale of 
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drawing 2 . A predetermined interval is set in a vacuum housing E, the X-ray condensing mirror 20 and the X-ray 
expansion mirror 21 are arranged, and the sample electrode holder 23 for arranging a sample 22 is formed in the X-ray 
condensing position by the X-ray condensing mirror 20. in addition, all of both the X-ray condensing mirror 20 and the 
X-ray expansion mirror 21 are the same while the Walter type oblique incidence mirror is used ~ optical - it has NA 
and the expansion image formation of the maximum efficiency can be acquired now from the image of the 
transparency X-ray which penetrated the sample 22 

[0022] Furthermore, when an examiner operates the multiaxial manipulator 24, a position, sense, etc. of the sample 
electrode holder 23 can be tuned finely, by operating the multiaxial manipulator 25, a position, sense, etc. of the X-ray 
condensing mirror 20 can be tuned finely, and a position, sense, etc. of the X-ray expansion mirror 21 can be finely 
tuned by operating the multiaxial manipulator 26. That is, condense the X-ray emitted from the X-ray generating 
section A, and it is made to irradiate to the target sample 22, and the image of the transparency X-ray which penetrated 
the sample 22 can be expanded, and the predetermined image formation side mentioned later can be made it to carry 
out clear image formation by tuning suitably the physical relationship of the sample electrode holder 23, the X-ray 
condensing mirror 20, and the X-ray expansion mirror 21 finely. 

[0023] Furthermore, wearing in the sample electrode holder 23 of a sample 22 is performed by equipping with the 
sample cell 27 shown in dr awing 3 and drawing 4 . In addition, drawing 3 shows the plan of a sample cell 27, and 
drawing 4 shows the X-X line view cross section of drawing 3 . That is, the sample cell 27 has 2nd spacer 28b of the 
shape of the minor diameter which O ring 29 is made to be placed between the through holes of 1st doughnut-hke 
spacer 28a and 1 st spacer 28a, and is fitted in them by the major diameter, and a doughnut, and any spacers 28a and 
28b are formed in the thickness of about 1mm by the product made from stainless steel. Moreover, two or more female 
screw sections for an outer diameter being about 30mm, and spacer 28a making two or more screws 30 later mentioned 
to a circumferential side edge screw are formed. The bore of the through hole formed in a part for the center section of 
2nd spacer 28b is about about 3mm, and it is used as a sample room 3 1 for this through hole holding a sample 22. 
[0024] And where the predetermined sample 22 is held in the sample room 31 combining these [ 1st ], and the 2nd 
Spacers 28a and 28b and O ring 29 The silicon-nitride thin films 32 and 33 of a circle configuration with a thickness of 
about 250 micrometers are put on the both sides of the 1st, the 2nd spacer 28a and 28b, and O ring 29, and it has 
structure which unifies the disc-like dummy supports 34 and 35 of further the product made from stainless steel with 
two or more bolts 30 in piles. And the whole thickness when being unified is set to about about 5.5mm. In addition, 
while the cone-like through hole of about about 5mm of diameters at the maximum equator is drilled in the central 
field W of dummy supports 34 and 35, the female screw section for screwing two or more above-mentioned bolts 30 is 
formed beforehand, and the sample apertures 36 and 37 with a thickness of about lOOnm are further formed in the 
silicon-nitride thin films 32 and 33 by **********ing beforehand about a field [ a little ] narrower than the central 
field W. And if the sample electrode holder 23 is equipped with this sample cell 27, the X-ray condensed by the X-ray 
condensing mirror 22 will carry out incidence to a sample 22 through the central field W or the sample aperture 36 (or 
37), and the image of the transparency X-ray which penetrated the sample 22 will spread to the X-ray expansion mirror 

21 through the sample aperture 37 (or 36) or the central field W of an opposite side. 

[0025] For example, in making living thing cells, such as a spatula cell (HeLa cell), into a sample 22, it seals a sample 

22 with physiological sodium chloride solution in the sample room 31. Moreover, since the sample room 31 interior is 
maintained at one atmospheric pressure by it while the leakage by the exterior of physiological sodium chloride 
solution is prevented by operation of O ring 29, a sample 22 is observable in the state where it lived. Furthermore, 
since the X-ray of the water window area which carries out incidence to a sample 22 is alternatively absorbed in the 
organic substance's containing carbon existence portion, a transparency X-ray will have the information on the clear 
image about structure with a detailed living thing cell. And the image of the transparency X-ray which has this 
information is expanded to a predetermined scale factor by the X-ray expansion mirror 21, and image formation is 
carried out to the predetermined image formation position in the reflected type X-ray zooming pipe section C 
mentioned later. . 

[0026] Next, the structure of the reflected type X-ray zooming pipe section C is explained based on drawing s . In 
addition, drawing 5 is an expansion fragmentary sectional view. The reflected type X-ray electronic photo-electric- 
translation side 38 which generates a photoelectron in connection with the incidence of a transparency X-ray is 
established in the image formation side of the transparency X-ray from the X-ray expansion mirror 21, and the aperture 
electrode 39 set as the ground potential ahead of the reflected type X-ray electronic photo-electric-translation side 38 is 
being fixed to it. Au board with a thickness of about 1mm with which this reflected type X-ray electronic photo- 
electric-translation side 38 was attached in the point (edge which counters in the direction of incidence of a 
transparency X-ray) of the photoelectric-surface electrode 40 formed by Cu, and surface roughness was ground by 
lOOnm or less, It consists of Csl layers by which vacuum evaporationo was carried out to the front face of the Au board 
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by the thickness of about lOOnm, and the front face of Au board and the front face of a Csl layer are right-angled to the 
direction of incidence of a transparency X-ray. 

[0027] And in the photoelectric-surface electrode 40, it is [ about ] by high-voltage-power-supply equipment 41. -The 
voltage of the range of 8kV or -lOkV is impressed. A ground potential is impressed to the aperture electrode 39, and 
the reflected type X-ray electronic photo-electric-translation side 38 the photoelectron generated to the incidence of a 
transparency X-ray by the strong electric field generated between the reflected type X-ray electronic photo-electric- 
translation side 38 and the aperture electrode 39 It emits in the direction (namely, the direction of a normal of the light- 
emission side of the reflected type X-ray electronic photo-electric-translation side 38) contrary to the direction of 
incidence of a transparency X-ray, and is made to accelerate. 

[0028] Furthermore, the 1st electromagnetic lens 42, the 2nd electromagnetic lens 43, and deflecting coils 44 are 
formed successively by the reflected type X-ray zooming pipe section C at the front side side of the reflected type X- 
ray electronic photo-electric-translation side 38. The 1st and the 2nd electromagnetic lens 42 and 43 make the 
photoelectron which was outputted from the reflected type X-ray electronic photo-electric-translation side 38, and was 
accelerated by the aperture electrode 39 expand by the expansion magnetic field, and complete it in a predetermined 
convergence distance. By changing the ratio of the magnetism which the current passed to the 1st electromagnetic lens 
42 and 2nd electromagnetic lens 43 is changed, and is generated in a vacuum housing E, even if this dilation ratio does 
not change convergence distance, it can be continuously changed in the about 10 times or 200 times as many range as 
this. In addition, in this example, convergence distance is set as 70cm from the photoelectric-emission side of the 
reflected type X-ray electronic photo-electric-translation side 38. 

[0029] It is made for a deflecting coil 44 to run in the direction of the micro channel plate 45 of a two-sheet tandem by 
generating a deviation magnetic field in a vacuum housing E, and deflecting the photoelectron it has run along with the 
line of magnetic force of the 1st and the expansion magnetic field of the 2nd electromagnetic lens 42 and 43 by the 
predetermined deflection angle. The distance Wl from the center of the deviation magnetic field in this example, the 
deflection angle of a photoelectron is set as 9 degrees to the incident-light shaft of a transparency X-ray, and according 
to a deflecting coil 44 to the photoelectric-emission side of the reflected type X-ray electronic photo-electric-translation 
side 38, The sum total distance of the distance W2 from the center of this deviation magnetic field to the photoelectron 
plane of incidence of a micro channel plate 45 is set as 70cm, and this sum total distance is the 1st and the expansion 
convergence distance of the 2nd electromagnetic lens 35 and 36 further. Therefore, without barring the incidence of the 
transparency X-ray, it is expanded in the above-mentioned expansion magnetic field, and the image of the 
photoelectron generated corresponding to the image of the transparency X-ray by which image formation was carried 
out on the reflected type X-ray electronic photo-electric-translation side 38 is deflected by the predetermined deflection 
angle, and projection image formation is carried out to the photoelectron plane of incidence of a micro channel plate 
45. 

[0030] In addition, the electric power supply to the 1st, and the 2nd electromagnetic lenses 42 and 43 and deflecting 
coil 44 is performed from the non-illustrated power supply for a drive. 

[0031] A micro channel plate 45 is 105 at the maximum by applying the voltage within the limits of about 500V or 
about 2000v. A twice as many electronic multiplication factor as this is set up, further, incidence of the electron by 
which electronic multiplication was carried out is carried out to the phosphor screen 46 which was accelerated by the 
electric field by the applied voltage of 3000V, and was prepared behind the micro channel plate 45, and it is changed 
into a visible light figure. 

[0032] Behind a phosphor screen 46, the optical system 47 which contains a relay lens is formed, and a visible image is 
further picturized by CCD camera 48 prepared in the image formation side of optical system 47. And the video signal 
outputted from CCD camera 48 is transmitted to an image processing system, and it is indicated by the still picture at a 
television monitor etc. 

[0033] Drawing 6 shows roughly the structure and the function of an image formation type X-ray microscope in which 
it explained above. And the image of the photoelectron generated when the image of the transparency X-ray which 
penetrated the sample 22 in accordance with X linear-light shaft Q shown according to a two-dot chain line among this 
drawing carries out incidence to the reflected type X-ray electronic photo-electric-translation side 38 It will deviate, 
after the photoelectron produced in the reflected type X-ray electronic photo-electric-translation side 38 carries out 
outgoing radiation uniformly according to a drift potential, since it deviates by the aperture electrode 39 in the direction 
contrary to the direction of incidence of the transparency X-ray, and it is made to deviate in the predetermined 
direction with a deflecting coil 44 after carrying out outgoing radiation, acceleration and. therefore, in the Prior art 
(reference "ADV in E.Ephysics vol.64.B") mentioned above By setting up so that a drift potential may be beforehand 
inclined and built to the photoelectric-emission side of the reflected type X-ray electronic photo-electric-translation 
side 38, in deciding the run direction of a photoelectron As opposed to the discharge direction of a photoelectron 
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changing with becoming less uniform and causing picture distortion, since the electric-field distribution to this 
photoelectric-emission side is not uniform in this example Since a photoelectron is emitted uniformly and it is made to 
deviate in the predetermined direction after that, since electric field are imposed so that a photoelectron may be made 
to emit in the direction of a normal to a photoelectric-emission side, and it picturizes in CCD camera 48 grade, picture 
distortion will be reduced sharply. 

[0034] Furthermore, since the reflected type X-ray electronic photo-electric-translation side 38 does not have a support 
mesh electrode and a macromolecule thin film (refer to drawing 8 ) unlike a penetrated type X-ray electronic photo- 
electric-translation side and there is no limit in Au layer thickness prepared in order photoelectrical converted quantity 
child efficiency is excellent and to raise photoelectrical converted quantity child efficiency, it can aim at improvement 
in photoelectrical converted quantity child efficiency in the range of a hard X ray from a soft X ray. Furthermore, since 
a charge can be supplied in the direction of a normal from a photoelectric-surface electrode to the photoelectric- 
emission side of the reflected type X-ray electronic photo-electric-translation side 38, photoelectrical each one 
resistance falls and a high current can be passed again. Moreover, since the mechanical strength is high compared with 
a penetrated type X-ray electronic photo-electric-translation side, the reflected type X-ray electronic photo-electric- 
translation side 38 does not receive damage etc. under the influence of the differential pressure produced with the 
vacuum length in a vacuum housing E etc. Moreover, in this example, since generating of the differential pressure 
produced with vacuum length etc. by establishing the reflected type X-ray electronic photo-electric-translation side 38 
in the vacuum housing portion of the reflected type X-ray zooming pipe C is prevented beforehand, improvement in a 
mechanical strength is achieved. 
[0035] 

[Effect of the Invention] After making the image of the photoelectron generated in a reflected type X-ray electronic 
photo-electric-translation side once accelerate and emit in the direction of a normal (reverse direction [ as opposed to / 
the direction of incidence of the image of a transparency X-ray / Namely, ]) according to this invention, it is made to 
deviate, as explained above, and since it was made to picturize by the image pck-up section prepared in the deviation 
direction, generating of picture distortion can be reduced sharply. Moreover, since the direction of incidence of a 
transparency X-ray and the radiation direction of a photoelectron turn into an opposite direction, the length of a 
vacuum housing becomes short and the miniaturization of equipment is realized substantially. By applying a reflected 
type X-ray electronic photo-electric-translation side, the image formation type X-ray microscope which has the effect 
which was [ achieve / improvement in photoelectrical converted quantity child efficiency and improvement in a 
mechanical strength ] excellent can be offered. 
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1 

<n&m\zfc»2 J &z> xm&*Mt, 

m&®^\H\zmrtt>nztmz. wm^mmxmm^9t 

mmmmm\z£ o tm^nt^n^m^^^ 
mzmfamz* oMfazntcftm^nm^mytrnzm 

[OOOl] 

mm^zrc&cDtemmxmmmmizm-rz* 

[0 0 0 2] 

'&*<D&mMxmmmm\zMm*r%&m 

tltH ^M¥3-l 3 4 9 4 3^m v ¥5-4 7 

7 sn\zm7KzrtTz.%<Dfr&2>* ^nen xmrn^z 
fomznrzxm&unizmM-z^ ^<Dum<z>mmm%i 
*m-?z>mmxm (j^t> mmxmv&tvfjz) 

<D»&m&z&xm?mm&xMmLr^ w&tmzx 
*jmft#izmmisTccD** 9«Ti*«i«ta: 

[0003] c^t, ±e<033axiMmt*£M6 

[0 0 0 4] X> TADV in E.E physics vol. 64. B 

j iztmznT^z&ofcfcmmxmm^ytm&mm 
&mmi>. mmx&<b»<DA&\zttifo\sTm*k-?z>ytm 

(D^m^m^mmn^^-Dxmm • jp^£-&£t><Ds>*D 
6nrt^. zi©xiKfcii**nTv^jEj*fflx»«T- 
*«aE«ffi&3twr<5t, mmx»<D»<DAifj5ftZzyt 

ft**rtHc«^3>^^h7a:««ax«*«Miftjt 

[0 0 0 5] 

- 1 3 4 9 4 3 5~4 7 7 8 ^KUB^nfe 

ft*) Mom »iSb3tJ:5^ XMK&«£«& 
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2 

[0006] si^ w*(Dft*fc3fiffl$n^Siaax«8 

0 0 nmg«0jp$^5j«-5»»f »R 1 ST«li:L/> 
nmigOAui2^ «J100 nmiStOC s IS3 

io frzmmmxmmTytm&tmte, HswuHfcst 

ntv^o l*>u ^*>*aaa!x«»^e«a£»ffl!t 
»om a»T53»x»^ Aui2tc s 133 
t(Dmm^mmmm^^r^(Dm^nmi\z^y)^ 

xmfo&\z&%Mm%&ftz£^?mm&$>2>. 
[0007] mzx. mm<z>tiLffiiz&^x\*, mmmx 

ax»<DAi*"rs«B) fc#^s»»«taP i £333; 
x*m^m^siHcoffi^<offi efc»^<Dfflirr<5« 
a) \z»fr&»m&mp 2 £&-mz+zz£ifimmT? 
ftztc®. mmmxmmi L ftm&&®<Dmfflfi)ftm*m 
*fc»»fi«3 ipi-p2| ^D^^tiaot, 

30 \z, ftmwzmmMxmmTytnm»w&m»LB^£ 

[0 0 0 8] &#<z>i£ffi (IMESaRK:J:*ft«) fcfco 
rtt, E»fflx»*^m*«ffiic#Lraftfc3»x 

*0«rt*A*tU ^©A»*|fiJJ:0Blf)e©«»ft*T« 

mm hRtimxmm&tmtiim v^n^mm tow 
40 mi£<Dm&ftBi\zWLBznx^z>v>x* z.<DmmRom 

[0 0 0 9] *»Mttc<Di5fe«e*tttsa>«Wfc3* 

[0 0 10] 

5^ [suss»«"r*fc«><o^s] £e><fc?fcB«£jif*-r 
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3 

^fttM^ft^iamnm^^^mmmmt. mmmmn 
m\z^r)mm^nr^mT<Dm^m^ft^ft^^^ 
Mft®t> mmmftmzx ^mft^nr^n^m^ 

^L^mmxmmTytm^mttmmm^m^^ 10 
te\zmtfz>mtiL£.vtz 0 
[o o i n 

[ft^n frfrzmf&*GT%*&w<Di&&mxmmwm 
\z&n& um*mmLtcmmxncDmtfxmi&±mz 
&r>xm&*Lmttj:K>. zittmxmm^ytm&&m\zm 
fiAM^w. KttMx&m^ytimmm\z\$z:<Dxn 
&±m(DmmAmzttjfc\sTytmT<Dm^$i^. z.<d 
ytm^vm itmmmm iz&q ±mm m a#w i^j \z*t l-t 
M<Dj5ft^tn& • ifcttJ^n*, -ebT, 

•So 

[ooi2] fcMMxmnTytmm&mz 
^f^^^ur^^fS]) ^mm-nthzitrcmz, m 

mnmzmwv>'mit&mm'?z>o KMmxmn^ytm 30 
^%m*mm^z>^£\z&v, mwmn&vyfttt. % 
m$m&^%h&<D ft ±&m e nr ^ * . 

[0 0 13] 

mmm etf, *&mz&zm&mxmmwm<D-m. 
mm*mmk.&\zmtt-z>* snca^T^ 

-r^xm^^At. ^<Dxmm*k&Afrt>i&mtEtiZL 
xm*MytVTum\zwttL*<DUft*mmisrcmffix 
mz&zm (£tf, mmxm<Dmt&&) zft^rzyt 

mn*w&r%R&mxux-^>?<g&ct, mmm 

[0 0 14] xmWSiUA. ft&*?-^BfrTSR®m 

xux-^yf'g&cte. m^^ft\zmwt^t\tzM 
Rtfye¥^7-mBtfcttmxmx-^>?^i&c<n$: so 
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[0 0 15] ^«EOfi, xsi^^A^*^^n 
bt\z&2> * > ^ £ KfflKWlEffl S> 8 \z <fc 

[0016] aft-r^ttWix^^^-^BrtfcRJt 

[0 0 17] E^, SS§SE£Ort, £B& 
rXSItS!Xl6X-5>^«fflC©ffl»*^ iSlXf-y 

1 3 ±\zmmstiz> Z.Llz£Q. ft9UKMlzi:*WU&& 

[0 0 18] #«»<0»iS*»i£"rs, -cdx^ 

gfl8L >-?>1tgm 1 8 

^(DSSmBESiUSH 19 a, 19 bWJ^tlTV^o 
[0 0 19] N 2 *XM7tAAJ^l 6^LT* 

ei(7)^mtrJ:»9N2 #X£:/7Xvfls£ii:a. 

2 ^A^W^^t^D, 2nm-3nmOijif(D 
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[0 0 2 0] X*»^«AOX*»ffl«OK2S*»Ert 

\z\t. m 2 <DffiftWTmm\z5*T£ o \z, mo. inm<D 
yt^z^-^B^mmzitZo ;i<z>t i «gii 9cd 

[0 0 2 1] SBO«|flt&BI2<Z)«»t4: 
V^o ft, XM*5 7-2 0 t XM^^ 7 - 2 l 
[0 0 2 2] JEK* Rtt#a**HlVX:ilflx-*2 4£ 

fpf ££££<fcoTX*^fc*:5 7-2 i(Z)ffig^rnj#^ 

»3j>;i/^- 2 3 £x«ft}fca 7-20 Rzsxmw,^ 7 
-2 lwegHs^itcffinit^^tiao, x^ 

»^«A*^lftffi^n/£:Xj|»S«itbTa»<0tt»2 2 30 
^RSIt^-fr. K»2 2&aaL/fc3!i»X«<o«&lt*U* 

t. '&&?%mfe<Dfc&mzmw&mis^zztrf^ 

[0 0 2 3] Bft2 2©tt»3fc;l^-2 3^©S 

B 3 Rtf H 4 fc«-Ttt»-fe;P 2 7 Sr^Tf * - £ 

-J*. IP 5* Kflt;i/2 7H *gTH-t77ttO»l 
WX^-U-2 8at, IglcDX^— it- 2 8 aCOSil 

^y^ttcDlf^CQX^-- y-2 8 b£^bT*5D, 
<7)X^— 9— 2 8 a, 2 8 bt)7f>UXl}Tifilmm 
CDj?^^^$nr^^>o X> X^-t-2 8aH ft 

tlTV^o SB2<Z>X^— 2 8 bO**aB»fc^j«$ 
MW2 2 &W&TZ>fr&<DUn^3 1 ^LTfffl^n 
[0 0 2 4] flT, dn^fgl, ®2CD;^-U— 2 50 



43W£8 - 2 9 6 0 0 

6 

8 a, 2 8b^OU>^2 9^^MTa^3 1 
\ZffiM<DUm2 2£lK*Lfctt»T* Si, S2^ 
-it- 2 8 a, 2 8btOU>^2 9C!)H«:, 3R2 5 
0 tfm<DlP$(Dn»tt©ftflsa*l*ll»3 2, 3 3 £« 
ta, MfcX5 i >l'X«©H«tt3d#&ft3 4, 3 5 £11 

taTjg&ficA^h 3 ot— ^b-r^flijet^^T^ 

fit, -#ft$n&t*0±#©»$»»5. 5 
mmgSt^S, ft, XJt^3 4,3 5 0>**««W 

±e«[»©#^ h 3 o zmttzfrtixom^zs 

^>^ns^ttcfc0»l 0 0 nm<OUS©KS«3 
6, 3 7^MStlT^5. -tbt, ^0KSt^2 7 
*KS^-2 3l:8««t, Xii*>7-2 2 

»r*0^*nfcx««J«P*««wa:^bK»«3 6 

(Xtt3 7) ^LTSS2 2tCAItU tt»2 2£S 
3ftLfcj»aX«0«*t|t»«3 7 (XU3 6) ftlibK 

*f«©**««w^bTx«it^:$^— 2 l^ete-r 

[0 0 2 5] flJAtf. ^\7fflfia (HeLaJifflE) ^<D£#7*ffl 

K^B»2 2 t-r*»&fc:n k»S3 1 wc^jiwa 

Jft*£#KK» 2 2 X, OU>^2 9©ff 

mz, K»*3 l|*i«*«l«EEfcfffcn*^2:^6» K 
» 2 2 §4tfc«iTWKt 5 ^ t^T?*^ U 

n2 2 fcA»t*^*-^-9^ > K9««©xa»t 

a»xit». &®nm<»m&tm&zw?%wmi 

tsaisxioiiin x*»*^7— 2 i*vm%.femz 
&±zn. «a-rsK»fflx«x-s>y»»crt©Hfr 

[0026] -A \z &mm xmx- * > c cd*s £ 

0 5k:a^TK9rr*. W. H5H Sfcfeffl^WrlfH 
x©«57-2 l^^oiax^W: 

aaxaK^AWfctfoT^m^ftRt-rsRWfflx 

m^&M 3 811 C u ntft^SMm® 4 0 CDSfc 

«8R (S5ix^oAit*fS]tr*r^-r^«ei5) waais* 

loSifi^^ 10 0 nmfilTfcWS^nfcft 1 mm CO 
jP$cOAuffi<h> f©AuS(OSIM10 0nm(Oj? 

s aax«©X*t*lRlfc»bTB[«a:a: 

[0 0 2 7] ^LT, %«IfS4 0lCfl SJEEmS* 
©4 1 \ZXK)m~ 8 kV^ViL- 1 0 kV(7)«H<7>SH 
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138 tTK-^^mmz 9^©wfc»*r*3s«*jc 
cfcox, aax«i<oAf**«ifcwaio3SfRi cap*, sen 

KttaxiM?x*Sifeiii 3 8 ©i8^r««fc, $ i v>n 
4 4^sa$nrv^o jii, m2<£>mmu>X4 2, io 

4 311 R»SlX««^56«aElftH3 8*^a*«tlT 
<Z>ifc*:*s«f& 1 Ot8l/><4 2 tfg2 Oft«tV>X4 

[0 0 2 9] ««|3-f^4 4tt, J(&«SEA£«|5NB 
•«g£Stt, Ml. ^2 0ill/>X4 2, 4 3(Dt£ 

n9>+>*A,?U— b4 5co^[Rl^ff$1i:^>. CO* 

T9° K»jean* «jRi3-r;i.4 4icj:5«rRi«*«)* 

i&^6Eltax»« : Fai|M«*H3 8©3t«^*aH* 

>*)iyu- h4 5 (DftmTxmw&TCDmffiw 2 <d& 30 

»1, S2(DfIl/>X3 5, 3 6 ©Jt^lRlKKdl 

3 8 ±:\zm»2nrzmmxm<?>&\ztti&isx&tk~rz>yt 
m^vmt, *<Dmj&xm<DA*t&mvfzztte<. ± 

v-f^Dft >*;b^>- h 4 5 <D3fcWFA»ffiifc#je 

[0 0 3 0] ft, JB1, m2(DmmU>X4 2, 4 3£ 
[0 0 3 1] >*)l>-?ls— b 4 5H f& 5 

o o vu^vm2 o o o v<Dmm?*<Dm&&m'ft>nz> 
Sfc «?«f&sn&«^tt3 odo voffrtramBEKct 

[0 0 3 2] Ml4 6^l:ll Ul/-P>X£f*l 
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ffifc»tf£n&CCD#;<54 8lC«fcoT, *ra«£ffi 

[0 0 3 3] H6I1 a±K:Rau^«ftaixitmK«i 
o»as^«iB&«iewjc^ur^s. fit, ngB 

2jS**T*^x«3t«rQk:JBoTtt»2 2*»5B 
bfcaaxW^Ws&tKltaiXIRW^WXJfcHS 8\ZX 

m-rz>z£\z£r)&£i'r<bytn : P<D»&* ^nmmxm 

*-ttM*4*fc«, <Bin]n>r;i/4 4tr<fcoT9f^a>*rRi 
^siaait-sGm Kitmxmm^ytmmmsa 3 s\z^ 
c%xm^fimmmmz&^T-m\za%tvrz'&\zffim 

(SC«t TADV in E.Ephysics vol. 64. B j ) T?H Sit 

mxmn^m&ims s<D^tn^nmm\znvx^ 
nmm^m^Lxmi)^<ko\z^'r^^Lx. 

-r^mn»m^mx^rcsb\z, ytm^^m^m^ 

<Dmmmx\z. ^n^mmizMLxmm^^m^ 
&mm^*£5\znfti)mv*>rLx^z><Dx. ytm^ 
\*-mzmmzn, ^r<Dmzmm<D^^m^\^xc 
cD*^74 8§T»snw m»m&&±m\z& 

[0 0 3 4] M(C E»S!X»«^«3E*BS3 8(1 
3iSl!X|g«^3fc^&M<hte«fc9, *»^y>3.« 
fttiS^fflS (08#I) ^fb&l^^ 3tem^m 
tf^*^«tl, X> JW«ft»«*€fll±St*fc 

x«a> swxigaxfiH^^viT^aguia^a^soDiRii 

®3 8©*«^ttWBfJc:#l>T*«H*«^&ife«*(R! 

&q+ *mm*m-?z.t&xz2> a x, Rmmxmn? 
itM3 8ft aiafflx««^K»««tffitit^T 

JSWTtt, RltS!Xj»X-5>y*C©*ffl*»«»Jc 
E»SX»«^3t«3E»ffi3 8*8^51^13, X 

mwm&&<Dft±i>m*>tix^z>* 

[0 0 3 5] 

jRI*S!X««?3t«««Hffc»^'r-53e« : PO»*--M 

mmiifa (ip^, ajftx3B<z>»(OAt**rsjfc#bTa<o 

»mfr<D&*k&±miz&M?z>z:}i&x%z>o *tc. m 
mxm<»xttfift£ftm¥<otk&xm*mjjfattez<D 
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[0H<DlBmfrifc9i] 

[0 5] < RWfflX*X-5>y«ffl©«lafi^r«B»» 



1(7 



J0 



[0 6] &&mxmmfom<D^tmm*mi&mz7K'rm 

[0 7] S^XSt^tMI^Iil^^t^Br 

[0 8] Sifl^x*«^fc«*«sfc«ffl$ns^«s 
m**<omn 

2o-xmmyt^y-, 2i-x«js^7- 22- 
to*. 2 3-w»*^-. 3 8-g»axmf*« 

X&H. 3 9-7M-ftti> 4 2, 4 3-tll/> 
— K 4 6-S36E 4 7-***, 4 8-CCDA> 



[01] 




[07] 
2 3 

r 
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[03] 



[H4] 
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L. 
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[05] 




[H6] 



42 



El 



[><] 0 
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